


































#OMPOSITES  OF  ELECTRICALLY  CONDUCTING  POLYMERS  AND METAL 
NANOPARTICLES  ARE  IMPORTANT  IN  MODERN  SCIENCE  AND 
TECHNOLOGY DUE TO THEIR POTENTIAL APPLICATIONS AND IMPORTANT 
PHYSICAL  PROPERTIES  ;=  !MONGST  THE  CONDUCTING POLYMERS 
POLYANILINE  HAS  BEEN  EXTENSIVELY  STUDIED  BECAUSE  OF  ITS 
CONTROLLABLE  ELECTRICAL  CONDUCTIVITY  AND  INTERESTING  REDOX 
PROPERTIES  ASSOCIATED  WITH  THE  CHAIN  NITROGEN  ;=  /NE




THE METAL  NANOPARTICLES  GOLD  HAS  BEEN  EXTENSIVELY  STUDIED 
DUE TO ITS UNIQUE OPTICAL AND CATALYTIC PROPERTIES ;= 4HUS A 
GOLDPOLYANILINE  COMPOSITE  WOULD  ACQUIRE  QUALITY  THROUGH 
THE COMBINATION OF BOTH COMPONENTS THAT IS GOOD STABILITY 
HIGH CONDUCTIVITY AND THE UNIQUE OPTICAL PROPERTIES FROM THE 
METAL  PART  WHILE  GAINING  EASY  PROCESSING  LIGHT  WEIGHT 
VARIABLE CONDUCTIVITY THROUGH DOPING AND THE GOOD OPTICAL 
PROPERTIES FROM THE POLYMER PORTION 
#HEMICAL  SYNTHESIS  OF  A  GOLDPOLYANILINE  COMPOSITE  IS 
BASED  ON  THE  OXIDIZING  PROPERTIES  OF  AURIC  ACID  ;=  WHICH 
INITIATES  THE  POLYMERIZATION  PROCESS  OF  ANILINE  !  GOLD
POLYANILINE COMPOSITE OBTAINED USING A PHASE TRANSFER CATALYST 
HAS  BEEN  REPORTED  IN  WHICH  POLYANILINE  NANOBALLS  SEVERAL 
NANOMETRES  IN  SIZE  HAD  BECOME  DECORATED  WITH  GOLD 
NANOPARTICLES  ;=  .ANO½BER  SHAPED  POLYANILINE  HAS  BEEN 
SYNTHESIZED USING AURIC ACID AS THE OXIDIZING AGENT OF ANILINE 
BUT  A  COMPLETE  PHASE  SEPARATION  WAS  FOUND  BETWEEN  THE 
POLYMER  AND  THE  METAL  PARTICLES  ;=  !  REPORT  HAS  BEEN 
PUBLISHED  FOR  A  TWOSTEP  SYNTHESIS  OF  A  GOLDPOLYANILINE 
COMPOSITE IN WHICH BROMODECYLPEROXIDE HAS BEEN UTILIZED 
AS A STABILIZER OF THE GOLD NANOPARTICLES AS WELL AS THE OXIDIZING 
AGENT  OF  ANILINE  ;=  'OLDPOLYANILINE  COMPOSITES  HAVE  ALSO 
BEEN  PRODUCED  BY  APPLYING  ELECTROCHEMICAL  ;=  SYNTHESIS 
METHOD (OWEVER MANY OF  THE ABOVE COMPOSITES  SUFFERED 
FROM  THEIR  OVERALL  LOW  SURFACE  AREA  THAT  IS  THE  METAL 
NANOPARTICLES WERE DISPERSED IN A BULK FORM OF A POLYANILINE 






)N  THIS  COMMUNICATION  WE  REPORT  ON  AN  INSITU  ONE  POT 
CHEMICAL  SYNTHESIS  ROUTE  FOR  THE  PREPARATION  OF  A  GOLD
POLYANILINE  NANOCOMPOSITE  MATERIAL  HAVING  A  ½BERLIKE 
MORPHOLOGY  IN  WHICH    NM  SIZED  GOLD  NANOPARTICLES  ARE 
HIGHLY  DISPERSED  IN    NM  DIAMETER  POLYMER  ½BERS 










SHOWS  THE  STRUCTURE  OF  THE  RESULTANT  MATERIAL  AT  VARIOUS 




&IGURE  #	  CON½RMS  THAT  THESE  SPOTS  ARE  GOLD  PARTICLES 
&OCUSING  THE  BEAM  BETWEEN  THE  DARK  SPOTS  NEAR  THE  THIN 
EDGE OF THE ½BER YIELDED NO GOLD 8RAY PEAKS 3TEREO IMAGES 
SHOWED  THAT  THE  GOLD  PARTICLES  ARE  DISTRIBUTED  WITHIN  THE 
POLYMER 4HE GOLD PARTICLES WERE  NM IN DIAMETER
)N ADDITION TO THIS ELECTRON ENERGY LOSS SPECTROSCOPY %%,3	 
MAPPING  FOR  THE  GOLD  PARTICLE  DISTRIBUTION  PROVIDED 
UNAMBIGUOUS CON½RMATION THAT THE DARK SPOTS ARE GOLD 4HIS 
IS MOST CLEARLY ILLUSTRATED IN &IGURE  WHERE A SMALL PORTION OF 
THE  GOLDPOLYANILINE  COMPOSITE  WAS  ISOLATED  SUCH  THAT  THE 
PARTICLES  SHOWED MINIMAL  OVERLAP  &IGURE  !  IS  A  ZEROLOSS 
IMAGE OF THE COMPOSITE 4HIS IS AN ENERGY ½LTERED IMAGE SUCH 
THAT IT IS ONLY DERIVED FROM ELECTRONS WHICH HAVE RETAINED THE 
BEAM  ENERGY  WHEN  PASSING  THROUGH  A  THIN  SAMPLE  4HIS 
IMAGE  CONTAINS  NO  USEFUL  MICROANALYTICAL  INFORMATION  )N 
CONTRAST &IGURE " IS A GOLD MAP FROM THE SAME REGION 4HIS 




SIGNAL  AT  THIS  POSITION  WHICH  CONTAINS  NO  MICROANALYTICAL 
INFORMATION AND THE SIGNAL RESULTING FROM ELECTRONS THAT LOST 
ENERGY BY GENERATING !U /  SHELL  8RAYS	  BY  THE PREEDGE 
IMAGE  AN  IMAGE  DERIVED  FROM  THE  SIGNAL  FROM  AN  ENERGY 
WINDOW PLACED  JUST BEFORE THE  IONIZATION ENERGY OF !U / 
SHELL  8RAYS  THIS  IMAGE  BEING  A  BACKGROUND  IMAGE	  &ROM 
COMPARING  THE  ZEROLOSS  AND  JUMPRATIO  IMAGES  IT  CAN  BE 
SEEN THAT ALL THE DARK AREAS IN &IGURE ! CORRESPOND TO ALL OF 
THE  !U  PARTICLES  MAPPED  IN  &IGURE  "  4HIS  RESULT  WAS 
CON½RMED FOR ALL THE OTHER AREAS STUDIED
  4HE ELECTRONIC  ABSORPTION  SPECTRA OF  THE POLYANILINE  SALT 
HAVE BEEN DOCUMENTED IN THE LITERATURE 0OLYANILINE SALT  ;= 
SHOWS THREE ABSORPTION PEAKS AT  NM  NM 
AND    NM  )N  THE  PRESENT  STUDY  THE  56VISIBLE 




THE  BENZENOID  RINGS  4HE  PEAK  AT    NM  IS  DUE  TO  THE 
POLARON  BIPOLARON TRANSITION ! SUPPRESSED BROAD ABSORPTION 
BAND STARTING FROM  NM TO  NM CAN BE ASSUMED TO 
RESULT  FROM  THE  COMBINED EFFECT  OF  THE GOLD  NANOPARTICLES 












!NILINE  HYDROCHLORIDE  POWDER    G	  WAS  DISSOLVED  IN 
METHANOL UNDER MILD STIRRING CONDITIONS ! STOCK SOLUTION OF 




WHICH  THE  SOLUTION WAS KEPT UNDER  REST  FOR  MIN ! GREEN 
COLLOIDAL  PRECIPITATION WAS  FORMED  SLOWLY  AT  THE BOTTOM OF 
THE  BEAKER  4HE MATERIAL  WAS  THEN  ALLOWED  TO  SETTLE  FOR  A 
FURTHER  MIN  3UBSEQUENTLY  THE  SOLUTION  TAKEN  FROM  THE 
BOTTOM  OF  THE  BEAKER  WAS  PIPETTED  ONTO  LACEY 
CARBONCOATED COPPER 4%- GRIDS 4HE REMAINING PORTION OF 
THE  COMPOUND  WAS  USED  FOR  )2  AND  56VISIBLE  SPECTRA 




BY &4)2 SPECTRA ANALYSIS  )N  THE  )2  SPECTRUM &IGURE 	  THE 
MAIN  PEAKS  AT    AND    CM  CORRESPOND  TO  THE 
STRETCHING DEFORMATION OF THE QUININE AND THE BENZENE RINGS 
RESPECTIVELY 4HE BAND AT  CM IS ATTRIBUTED TO THE #. 








  4HE  RESULTANT  POLYMERIC  MATERIAL  WAS  STUDIED  BY 
TRANSMISSION  ELECTRON  MICROSCOPY¿  FOR  AN  INDEPTH 


















































THE  ¯  NM  REGIONS  ;=  )N  THE  PRESENT  STUDY  A 
BATHOCHROMIC  SHIFT OF  THE PLASMON ABSORPTION BAND OF  THE 
GOLD  NANOPARTICLES  HAS  BEEN  OBSERVED  .ANOSIZED  GOLD 
PARTICLES  HAVE  A  HIGH  ELECTRON  AF½NITY  AND  CAN  STRIP  OFF 
ELECTRONS  FROM  THE  SURROUNDING  MATRIX  4HESE  CHARGED 
PARTICLES ARE STABILIZED BY THE MATRIX AND THE REPULSIVE FORCE 
BETWEEN  THE  CHARGED  PARTICLES  PREVENTS  THEIR  AGGREGATION 
! PROCESS OF FORMING SUCH A COMPLEX NATURALLY WILL ALTER THE 
ELECTRON  DENSITY  OF  THE  NANOPARTICLES  SURFACE  4HIS  THEN 
DIRECTLY AFFECTS THE SURFACE PLASMON ABSORPTION BAND WHICH 
RESULTS  IN  A  BATHOCHROMIC  SHIFT  ;=  )N  THE  56¯VIS  SPECTRA 
&IGURE  	  THE  ABSORPTION  BAND  AT    NM  IS  DUE  TO  THE 
PLASMON  ABSORPTION  BAND  OF  THE  GOLD  NANOPARTICLES  WHICH 
ARE ENCAPSULATED BY  THE POLYANILINE MATRIX  3INCE A  SHIFT OF 
THE PLASMON ABSORPTION BAND WAS OBSERVED FOR THE POLYANILINE 
ENCAPSULATED GOLD NANOPARTICLES THIS LEADS TO THE CONCLUSION 




GOLDPOLYANILINE  ½BERSHAPED  NANOCOMPOSITE  MATERIAL  BY 
USING A ONE POT INSITU AND TEMPLATEFREE SYNTHESIS METHOD 





OBSERVED  !  MULTISTEP  SYNTHESIS  METHOD  ALSO  DOES  NOT 
GUARANTEE AN  INTIMATE CONTACT BETWEEN THE METAL AND THE 
POLYMER  ;=  4HE  PRESENT  SYNTHESIS  ROUTE  HAS  ACHIEVED  A 
NANOSTRUCTURED  HYBRID  MATERIAL  WITH  AN  INTIMATE  CONTACT 
BETWEEN  GOLD  NANOPARTICLES  AND  POLYANILINE  THROUGH 
FUNCTIONALIZATION 4HE CONDUCTIVITY OF THIS COMPOSITE MATERIAL 
HAS BEEN FOUND X 3 CM AT  + 4HE COMPOSITE  IS 
EXPECTED  TO  BE  ADVANTAGEOUS  COMPARED  TO  THE  OTHER 
REPORTED GOLDPOLYANILINE SYSTEMS WITH RESPECT TO THE NANO
DIMENSION  AS  WELL  AS  THE  COMPOSITE  FORMATION 
!  SUPERSTRUCTURED  NANOMATERIAL  DESCRIBED  HERE  HAS  SOME 
NOVEL  PROPERTIES  WHICH  ARE  TECHNOLOGICALLY  USEFUL  FOR  THE 
FABRICATION  OF  ELECTRONIC MEMORY  DEVICES  /PTIMIZATION  OF 
SUCH A DEVICE IS CURRENTLY IN PROGRESS
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